3 TSZTFT 10 


37SFTF 8 TTSTT 9 "4 eFlt FTTjFff Fft FfF % Ft 
R FFT FFT Fft FfF % =hl<=h % FTF "4 37?FFF 
fFTFT 'll FfR ■nl'isll t 1% IfvhI FTTJ Fft ■^TTeT ' s n 
FfF Fft f^TT FFFtR % fcTF FFT Fft 37TFFFFTFT 
tkft ill FF T7tF t^Rt t fFT FF f^vnl FT7J ^ 
vfckl^ R pKNI FTFT R Ft FF "'J^Rt Ft! 37k Ft 
PlTd! ill FF FMci t fFT TTFt 7TF TjR % Flk 
37k -c|cNt(. FTFtR tl Ws\HI "'pkt fR nRghHI 
FTTFT tl FF FFt 3TFTFT37f R, FTJSTf FT;, 7TFt 
FT: FFT Ws\HI FT FTfR FTFTT Fftf FFT 37FFF FTFT 
"FlfF^I 37TFFFT t^JFF FTT f^F Fit TTFFT F^ R 
% FF FFt Rr feHT; F=f7 Ft FFT FrTTFTFt tl FTT 
FFT FTt ^TFFTFtRf FFT FTFR tl 

FTT 37«FTF R FF J^cFIF^i TTFT "JJTTFTFtRf 
% TTTkfFFT fFFF % fR R 3T«TFF fRR| FF 
-gsFt FT "JJTkFTFtRf FFT Rt FFTF Rt STF^F 
FT7J37t’ Fft FfF FT fFFTT F>Rt I FF 3T?FFF FF^Tf 
% fFTTTt FT7J FF FTT F^T "TFTF R ^tR TFTF FT 
IFtF FFFT FftFkfF FfFT tl FFf F FT^sfi Rt 
"FIFF Fit FTcff Rt fR R Ft FF fFFTT-fFFk 

fRR| 

10.1 

FF "FTFR t fR" FFFT "F^Rt FF FFFTT FFTTFT tl 
fFTTft FT7J Fit FF FTFT Fft 37k RtfR t, Ft FF 
^Flf FFT FTFT F^Fcft t 3fk fFTT RtR Fft 
37k klTF FTFFf tl FTFR t fFT "FF ^JcTF T[FT 
Rf Rt RtR RR R Ft F^T Rf FF FT fFTTI kF 


TJ*Xc||cbRu| 

(Gravitation) 

Rt RttR Fft fFTFT t "^JFF Fft RtFR Rt fcTF; RffF 
fFTFT I F^Ffk TTtFT fFT FfF "'J^Rt kF Fft 3TFFt 
37k 37TFRRF FTT TTFTFt t Ft FFT FF "FFFT Fft 
37IF,Ikd FFt FTT TTFTFt? FFT RRf fklfFFf k 
FFt FFT FFT TFT t? F^Ftk 37^FTF FFTTFT tFT 
FtFf 37FTFT37t k T[FT Ft FFTTT FTT FFT FFTFTFt 
tl FFttk Fkr iFFT tFT 37FFt FT37T % FckFT If^ 
FT FFFT fFTTft TTTFT k^tF FF FT FfF FFt FT7FT 
FT^'gsFt Fft 37k fFTFT TFFT tl 37F: FF 37FFF 
Ft TJ«Ft FFT 37TFTt% FtFT tl kfFTF FF FTTFF 
k FFFT Fft "'JSFt Fft 37k fFrk FFt "k^kl 
37T^ FFFT Fft FfcT Fft TTFffk % kTC; 
fFTFTFTFITF 8.11 FT "JF: fFFR fR| 

fphvicbdm _10.1 

FPt FTT FFT icjrsi FftfFFI ink" fft ftk 
FT FFT ktzi FcSTT "ktFFI 
FFt % ^rk ftk Fft FFTfeF kfr ftft Fit 
FFTFTR FF k FFTfF RtF % fFF 10.1 k 
fksTFTT FFI tl 



f^HT 10.1: FrFT sF7 PFR T ^Rhi u I R" Rf k ^WWR 
F«f R VfrT 
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x fcSK fR FfcT fR fFFT fR ^Rsyj 
SR FFt fR cslfskj 

fFF R FcFT fR ■ j t 1 % fR iFFT fR 
FTR fR s$WR R FFcR FcFT F^T Idf^-dd 
FTFT R < -|Tll c bK FF "4 FfcT FTTFT f FFT y<R=b 
fFj| IT ^■Hchl FfcT fR R#T <^crldl ill f^TT % 
nRcicid "4 ^t-hRckRi ' s n c^i< u i ■HRnRid 'll 
fFTT FFT % °hK u l FIT cm u l FtFT i| FFT Rt FTc]; 
fR ^xll=hK FF R dfcRltd TFJFTi|, FF FFT R# 
fR Rfc FTFFT ill FFT FFT fR SffRRoF FFT FTFR 
ill fTT FFT Ft! 3 i^nirFfcT R FcFT i<°h TTTFT R<sll 
R "pF TFF R J lfd#d Ft FTFT 'll FF TTTFT RlT 
^cftF FF FT TfR RFT FfFtl 



Tpzft % ^nrf 3Tfr ffft fR FfcT arfRR# fft 

% FTTTF tl SffRR# FFT % 3TTFPfF FFT 
% doK u l fFFT FTFT ill FlF RTF fR| FFT F Ft FT 
FsTFf FfcT R TTTFT t#T FF FT FFTFT 

T#FTI 

FF RtFT FFT t - fFT PlTdl pTT Rf "gs# fR 
3TTT 3FFRRf FtFT ill FFT Rf Ft "'J^Rt Fit 
3FFRRF FTTcTT il? FfR RTTT il, Ft FF "'JSFt Fit 
Rf Fit arTT FfcT F>tR FFt FFt Rtf FTR? 


FfcT % cftrR fFFF % 3FJTTTT Rf Ft "f^Ft 
Fit 3FFRRF FTTcTT 'll <riRhd FfcT % pR fFFF 

% 3fjtttt, fFTrff fp ip; fft % fcro; tftf fttj 

% s^oMHId % o^FTFTpTTcft FtFT il [TTFfFRFT 
(9.4)] I 'gsFf Fit 3 tR$TT Rf FF F^TFTF FT^ 
ill ^RlRdU, FF 1 JSFf Fit Rf fR Rfc FfcT FTTtt 
FFt RtfR| FTTf cT^ - FF fFTFTT FF FTFR % feTli 
Ffrf^TXT fFT "gsFf FFFT Fit 3TTT FfcT FFT FFt 
FTTcftl 

FFR TffT FftFK R', FFt TTF TjR Fit FfTFTFT 
FjTR 'll FF^ Fit FTfcT F^T FTT% FF FTF F°hci 
tfFTTjRFFTFFt'%#FF^FFT fFFTFTF tl 
FFTtFF F^Ft % 3FFK FT "^JFF R Rl^cf fFFFFTT 
iFT %FFT 1 J^t Ft "Rf 3fR FFFT Fit 3FFTi%T 
FFt FTTctt, FfeFT fF?F % FFt fFF "PT-pR 
Fit Fiiohfqd FTTcT 1? I FT^^ff % "#F FF STTFtRf 
FFT pcFTFTRF ^T FTFFTTcTT tl 

10.1.1 F^cFIchRui TFT Fl4Rich fWT 

fF^F ff FcRft Iff fcRft sff Iff fR t^ft 

FFT ^R 3FFTfRF FTTFT t, ^ft '#tt' fFFf % 5FTFTFT 
% ■JJTFFFTFT % TTFfpTFt FFT FF% #F Fit pt 
% FR % o^FTFTpTFt FtFT tl FF FFT FlFf 
fFFt fR fFFTTR FT# RriT fR fF^TT R FFTFT Rl 


A 



f^nri0.2: Pb^l R TT^WJFT ftfsf & Whf llcbcf u l 
Fc7 °F>%f FR F7c# RiT Wf 

f&IT R Pl^feia afar i? 






























3il$' J 1 c b ^dd FTT 

f f’FF % fZFTZ 
^Fta'l3TTFTltaF 
% ^PdSl'H "4 FF FFT: 
TTFtt SfRreT dlRdFi FFT 
FFTFFTTFTt fPlo&ld'dl'l % 
TFF "4 FTf Flf f I f F^T 
fFpT cjiddi dRdKftat 
®tl cril=hd f Ttcft % FTTF 
f <pTFTFFf ?tl 1661 f 
fW ilSF eb<^ % fan <i4' «#lsM PF^PcWkdF 
fF f^FT Wl TTF^ 1665 "4 %flR f T ^ T T f>FT 
FFT afr "^dd Ftt F^T F^ Fit j^ft RTF! 7 lf I f^TT 
FTFT FTFT f fFT FTTt F^ FZ% T^T'ttF frn^ ^ft 
FFFT FfFF ff I FTT FFFT f "^^JFF Ftt, FSHI Ftt 
d'Hdil FT37T f FFTF; TTFf FTerf FFT FFT J J<?cF FFT 
% FtF '^FF Fit TTFTFFT Ftt 7FTF FTTf Ftt fftF 
taTI FTTFT taf -gp\ ni4PdFi fFR 

7FTF Rldilcdll Mta FTF FF f % FFtt FFc^ 
Ft FI[F 3 FFTF %Tta "JTFF % Fit: f ftftT 
^fFTTjf d'H^i H6dd Ftt ■HH^'t "4 3HHdiQd Ttl 
^dd f did % ^dRl-S Rlddl FTT TrfFFTFF 
fFTFT I d-sll FFTTFT FFT "Fit % R-lo&ldl FT FTFf 
tafTI d'fll TFFtoTtF f$Fnt % fePT; FTFlerTtF 
'jW'lt Fit TFFT Fit I "^JFF F^T FFTF dP u ld;d Ft 
®tl d'fll dP u ld Fit F^T Ff FTT7FT Fit TFpF Ftt 
Pd Pi Field (Calculus) FTFF f I FTTFTT dddld 
d'fll FF ftFF FTTf % fcFF; fFTFT % IfifI 
F=fTTTFTF FFTF FTFt ta % FTFT fTFF FT^aff 
% IqTQ; Ffet FTT °dd6KFTT M F>K FTT FtFT f^Rt 
% FFFF F5FFF ta? ta FT fta Ft I 
"^dd f 3ddid % did Idddl FFT j J,T>cFIFi 4 u I 
% TTT^fFFT fFFF "ft Rllddild If^im % Frf Ftt 
FFcT iFFT I TTFFFt FTFMt Fit FJTF ^FTfFFT FTTfcT 


% ^f f f FtataF, tair, f^rttat 

FFT FFF % dldFId Ftt FPTf FTTFt % TFF F^T 
FF; FTitaF# TT^taF % ^ FfiFta ItaT I 
FF F^r fFfta FTF t tF7 FTT TIFF FFT-JITta 
Pdo&ld FTT TFFTFF FFt Ft TTFiT FT FUfF FTTFit 
TFFFT % FTt if FTtf TT^F FFt FTI FTTFF FFFF 
FT iFT ^FF FTT ttrta ^tTT ^iPHFi FFT? FT 
3FFlRd FT 3p)T dP u ld d’H'+l ^Pd Ft Fit Ff 
Ftl FTTTt FF Rl=&ld TTTFT F dPT^d FT FFTI ^ 
taFFFf 3FF Ft tatt 3F5# %TfFFT ftrta 
% %f; 3T^fF?r ■fi 

^FZF % oMd^iF F’f tFFF FTT 
3T^FTF TFFTFT? 

FFt Ftt FfcT % 3T%FFF F TT^F Ft FFTTt 
FFTt FfF TFt tl TTtFTFFt FTtat FFT tar 
TFFtFTFTTftFFt ^ FFt Ftt FfcT 3 TTFpFF 
FfF Tt SnTdi-s F^rfFF FTT tcTF; ®tl FtFlTT 
^iddT ^ FF 3FFTFt % 3FFTT FT eftF Pldd 
c^cd^l fFTF;i F 7 # ^iddT % PldH FTFT FTFT 
fl ^ tFFF FTT FFTK f: 

1. Fc^FT FF Fit FT^TT F^T ft^xT Ffcft f 
3f)T Tjf FTT FP E %F % F^T FttFTTT FT 
FlFT f ^TF iFT tFR tFF f tFTFTFT FFT 
tl FTT tFF f Tjf Fft taeT Ftt O FT 
FFltFT FFT fl 

2. Tjf FFT FF Ftt Idedll FTctt tTFT TTFTF 
TIFF f TTFTF Eddied FF FTTFt f I FTT 
FFTTT FfFATtBFFT FfcT FTT^f FFTTTTFFC 
"Pf D FFT FfeT FTTf Flf TTFF % FTIFT fr fr 
Eddied OAB FFT Eddied OCD FTTFT fptl 

3. Tjf "f tFTTTt FF Fit 3ffTTF ^Tt (r) FTT FF 
FTT FF % Tjf % FftF: HpTFiHF FTTFT T 
% Ff % TTFFJTTFt ftFT f I 

3TFFT t^/T * 1 2 3 = fTFTTFTI 



3d/$'J/d? ’-^dd 
( 1642 - 1727 ) 





























( 10 . 2 ) 



mFRimn D 

■f "fto mto mto T TfcT 
mff oqi'Om m>to to 
fmn; mtof 
Ri=&id d$l 

mR mto I to to mF ft<siMi 1% mto mto 
mfcl mm Tj^T^nj mn mF mm t to 

Tjff "Fm R cddldl ill to ^Kl< % 
M RT Rltom ^ccllcbbjui -a&\ mn 

MR+dH mmto to ftomn "gtot mm ^cciiob^i 
mm ^to % RR mzm mM ill "0^7 Rm mto 
RT y=hK ill "FF di^Hdl FR Fmto"t fto W( 

mto mismff; ^xiidiK ill mm toftoi; fto mitom 
to v mrni mF to mism to tton rill mm 
nRshni mRto |tq; mF r mrnto mrmT mm, 

Foe if/r 

to MRshMUl mRl T%, cR V = 2nr/T, 
3Rf^u»oc rVT 2 

RT to^T to RT M=hK tot Rn<ai RT ’H°hdl i| 
v 2 oc (i/r) x ( i^/t 2 ] mmffto r 3 if 2 ton: to 
dl-i-R Rl'MH % Sh-J-HK IJ^T toRldi "tl 
3q?T: 

iFoc [1/1) 

to F oc u7r% RTF to Rid to R to 

mnm ton to, Foe i/ r 2 . 


Hid tofto M TRT m fcoHHId % tt PRs A 
eRT B t3^T-^to to d to ^ ftofeT t (tto 10. 

2 ) i mm tofto; tom) fmtot % tor rnimton mm 
f ti Trento! % tofto fto to r^r, 
toff fmtor to to mrnto rnmn mm tor ^rtof 

to iJUH4>d to HHI^d! tl 3Rf^, 

FocMxm (10.1) 

mmi toff tffto to torn mrnto rnmn mm 3d to torn 
to to ^ to oi^csbHIiMIdl t, 3T?to, 


Foe — 

d * 2 

mtotornff (io. i) crt (io.2) to Fto mnm toton 

Mxm 

Foe —— (10.3) 

ct 

Mxm 

FT, F = G — (10.4) 

d 

tor girt sn^qrftocn ftoimmi to to to tofto 

"jjmcmtm ftoRito miFto 'll 

^-TjnpT mRto r, mtotomn (io. 4 ) to mnm 

tom 

Fxd 2 = G Mxm 
Fd 2 

m G =- (10.5) 

Mxm 

mtotomn (10.5) to ^ % 

Hl»=h tocRtoto ^to ^R to G % SI Hl^ch 
mR toff "to N m 2 kg -2 "tl 

tto tototo (1731-1810) ff thf imto 
^mT ^n 3 nto j i °h<<^ g^t rh ^n?r ftoni G^T 

°lciHld HM Hid 6.673 x 10~ n N m 2 kg^ 2 "t'l 

TFT mnff "t % ftoto to to to toR 
3dioi>4 u i Rieinid tom "ti mn 3ito "nm 
hhIh to mto ftor to tom mto mto w mm 
to mm mn totonmn tofftoi;i Rrmto ttontto 
fto 3 ipt ^r mm mn m^mm mto mto mtoi 

mf fffmm mtomm fm 3tomm to t fto 
mF mto m^to "r mn^ tom "i", mto to 
m?to mto to "m toto, mto to imtomtm to 
m mrftomi 


c^rphH-mto 

f , d to mto to o^Hi^Hidl t w mmm 
mn mto "i" ito rnfrn d to 6 "jmi mm tton 
mm;, to f mm mm 36 mf mm tf mmHi i 





































3dH^U| 10.1 ^#t 33 WH 6X 10 24 kgt 
33T Ws\HI 33 5\°MHM 7.4 X 10 22 kg 'll 
3ff ^2# cT^TT ts(HI % #3 3# ft 
3.84 x I0 5 kmt ft fS# fRI 3# I 37 
crHIlk, 33; 331 33 hR^qH # F# I 
(G = 6.7 x 10- n Nm 2 kg- 2 ) 

IcT: 

f#t ^TT 5#3HH,M = 6 x 10 24 kg 
W^HI 33 5\<>MHM, m = 7.4 x 10 22 kg 
f#t fqi -ci'^hi % 3t3 # ft, 
d = 3.84 x 10 5 km 

= 3.84 x I0 5 x 1000 m 
= 3.84 x 10 8 m 
G = 6.7 x 10- 11 N m 2 kg- 2 
4HHl=h<u| (io.4) t, f#t fRl 3#T 31 
3RTT3T 33T 331, 


_ 6 . 7 xlCT 11 Nm 2 kg ~ 2 x 6 x! 0 24 kgx 7 . 4 x! 0 22 kg 
(3.84 x10 s m) 2 

= 2.02 x 10 2 ° N. 

3RT: f^tt fRl #31 37 eFTRTT 33T 331 
2.02 x 10 20 Ntl 

1. 377 pRR ddl$nl 

2. 337 TRW RT TWf fwrff 

# Wfa wri 37# 3?c37 wM 3c7 

377 #3773 tfRf 37# %7 Tffi 

10.1.2 J^c#|cbkju| % -Hlcjfacb fwr m 

ii’bccucb^ui 7*3 rf43> f#^n=r # 37 - t# mR^hi# 
37t 'H4>eldl44«=b ^TRs3 373FT t # 3RT37S 3# 
TjfTcft «ff: 

(i) ft f#t t 3?t 3# 3133 331; 


(ii) f#t % "311 3Tk ■c|s(HI 3# 3fcl; 

(iil) "# % "311 afR 3ft 3# 3fcl; 331 
(iv) -35(61 331 1# % °hK u l 7^R-31Zf| 

10.2 McH 

333 33 3# 31# % i#T 3ffTT -q^ 
fsF731373!13 3#l 

izhvichrriv 10.2 

■ 337 33R 3flf33l 
• # "5747 3ft tfc tf#lT| 

33 1T37 f#3cT dRll| 337 3^331 t sflT 
33 ftt t# 3FI3T tl 

33 31# t f37 f #t 33#t 37t 3#t 3# 
333#% 37# 'll f#t % f3 3poh4 u l 331 37t 
331 37# tl 33: 33 37# fa# 37t 
3# %33f ftt 331 % 37R3T Pi# t, 13 37# 
t f37 33# "333 333 t tl 331 Pi# # 
37#t' % tf t 3# #3# #TT t? ft# 
333 37f#' # 3f3 37t f#TT f 3# #3# 
3ft #TTI ##T 1 J#t # 3337#T % 37R3T #T 
% hRhi u I #' 3ft3# #IT 'll #T I 37tf 3t 
3ft3# C333 3^T 3333 37T3T || ^13 # 3# 
3^ ' I J#t 3)t 3# f^Rcft I, c333 3# 37T3T ll 
3f c333 1 J#t # "iJ3c3t3 331 % 3333 ll 
f3ff# f3f c333 37t ^#t % ^J3c#3 331 # 
37R3T c333 3T ^#3 c333 37# tl # 'g# 
f## 37# tl g% 3T337 3ft t ^3) c333 % t, 
3T3T3 m s -2 1 

3fcT % t333 # ft '3T3 t t37 33T 

W33 33T c333 33 tl 3T3 #f# 

1373T373IN 10.2 f 3?«R 33 5(^3H mtl f3 
3# t ft 3T# 1137 "533 "33 t pKdl 3^3#’ 
t 3 331 % 37R3T <37 u l 3FT3T t 3# ft 





























g tl Plft'Z FTTH tl S'HfcrIiJ, HR HTT 

mRh|U| F, *°4HH cT«TT THTH % JJUHLM 

% RIR FlHT, 3T?^ 

F=mg (10.6) 

(io.4) HHT (10.6) ^ Ftf HTO FtHT t 
M x m 

mg = G - 

d 

M 

HT 9 = G — (io.7) 

d 

HFT HT M 1 js4t H>T s^oMHM t HHT dHHJ 

J^\ % f| 

t=TPT cdlf^R IJ^T HTTJ ’’JSHt IT HT 5'H c hl TRF 
% W tl TTHtHHH (10.7) f ^tt d, Tpft HTt 
lk*m R % HTTHT FfHfI FTT HRK 1 js4t Hff w 
HT ^TT FTT% ■HhIh TT§t HHJHt % tefli 
M x m 

mg =G (10.8) 

M 

9 = G— (10.9) 

■g?4t "Q^T HtRT HFt tl H>t fa^l 
^hI tl Ht sfR Hit HT afFctt 

5<rlRli< g HTT HR ^Hl "'IT Ri^cia Ht 3T^^TT 
HfHHT FlHT ’ll 3Tf%JHFHT d u Ml3Tf % fePT ^^Ht 
Ht TRF HT HT FTT% HTTT g % HR HtI RHHH 
ftHT HR ■H°hcl t elPtR tl ^T nit HTxjHf 

% fRF i 3®4t % hr % c bK u i <^k u i 

HHlR<u| (10. 7) RR fHTHT HT TTHHT tl 

10.2.1 96 <^4 xHTHT g % MM HR qRchcn 

T^cdR THTH g % HR HTT 4RRRH HTTt % 
fRU; F 1 !' h4Ir<>J| (io.9) 3 G, MHHTR% HR 
Hslt 6RI , 

TTRfe ^JTcHIh PlRIIR, G = 6.7 x 10- 11 N m 2 kg- 2 , 
■fSHt HTT 5\°9HM, M = 6 x 10 24 kg, HHT 
-gs^t H>t fHRTT, R=6.4x 10 6 m 


_ 6.7x10 11 Nm 2 kg 2 x6xl0 24 kg 
(6.4xl0 6 m) 2 

= 9.8 m s- 2 

3R: % >l^\M THTH HTT HR 

g = 9.8 m s~ 2 

10.2.2 TJS^t % oRT % ‘SmTcT ^ 

HTTJ3Tf HfrT 

HF HHfr^ % %F; % FHT HHt HT^t telllsldl 
HT HtH, HFt HT RlvHl nNlf ^ HHR FT 
^ RlM, 3 TT^t -q^7 %HTHRIN hR'| 

ffr'Wcb'rTiy 103 

RFTH Rt FR Hte cT«TT FR cftfHFI 
* FFff 4 t( i^iHt ^HKd Rt FfRt hTmm ^ 
FR HR iHHftT| ^feiT, 441 FlHt HHlt R 
F4T HTH i?l 

FH 't' fR RFRT Reft R RR Rt 
SFtejT ^ 4^-dai ill ^HT HT^ % 

FfRtH % °hK u l Ff4T tl fReft J lfd^fl<rl 
R^3lt' R 4^H % °hK u l 4T3 yRl<l4 FFTTeft 
tl RFRT R cHTt 4MI HFJ RT HfeRtH 
RR R HFlt 41^ yRl<]4 ^ HfHR FlHI 
tl fH RTFT Rt Hit 1H RTF % HR t Rl 
fRHT't fR fFRRT tt Hi t tt RFIH 441 
RR FR ft H ^ Htt iH^tl 

FH RRt t" "3FF RR tf HT^ <R< u l RT 
3T^HH RTcft tl HHtRRT (10.9) HT^ ^RT 
3FJHH tRHT RTt HTRT HF cRRT F°FHR 
HT HFt' RRTI FTTRT ^ I^T % HHt 
HT^if Tslllsldl HT HfH, HFt HT ^(zt, H^T Ft FT 
tl Rt^ PirI RTfFFI HTFFft % FTT 
fHRTT HTt -jfR % teR; teftfcHTt t F^Rt ti HtTTT 
Ft FJFt ff HfHK tFfHR HHJ3t r! tHTFTTI 



























<=hHlT=h % idd-id g RT HR "t, 

3R: iJcb'HHH RlftH HfH % HfHt HHtRRT, 
cq< u l a % HRH HT g HI Ht HFH 
(^feiT R^HFT 8.5) I 3 HHtRRT t : 

v = u + at (10.10) 

s = ut+^at 2 (10.11) 

v 2 = u 2 + 2as (10.12) 

HFT v 9hH^i: HTlfHR sffRH ^H HHT s 
HI^J RH t ITHH ^ Reft Hf ^ft 'll 

^7T HHHfr Rift W, Hfft 
IRHT (a) Hit fftHT 'ft HfH Rt fftHT "ft 
RR IHT ft) eft HH ^’H°h) I<rHRo cftftl cHRT (a) 
Hft RRRHR eftft HH HIT HfH Hit fftHT % 
fqHftd RHHT ftl 


RRTfTHT 10.2 RTI idvol =h J IK if fftl 
RI0.5 s^ft Hlftt HI 3R fftlftt 'll HflRRH 
"4 RIRHT % fRU; g RT HR 10 m s -2 
RtfR^I 

(i) H<dl HI ddvdcf HHH °hK Rf HTR 
RTT ftftft? 

(ii) 0.5 s % $'H c bl sffHR RTR HR 

ftft ft? 

(iii) H<dl if °h J IK fcbddl RHlf HI ft? 
IR: 

HHH, t= 0.5 s 
HTlfHR ftR, u = 0 m s~’ 

^HRlfH RfHH ,g= 10 m s -2 

RTI RTF IHIH, a = + 10 m s" 2 () 
(i) RR v=at 

u = 10ms' 2 x 0.5 s 
= 5 ms" 1 


(ii) RR = ^~ 

= (0 m s _1 + 5 m s _1 )/2 
= 2.5 m s" 1 

(iii) HR Rf Hf s = x /i af 

= !/ 2 x 10 m s' 2 x (0.5 s) 2 
= %xl0m s -2 x 0.25 s 2 
= 1.25 m 

HH:, 

(i) H<dl HI d°h<lcl HHH RR 

= 5 m s _1 

(ii) 0.5 IHRt sffHH RR 

= 2.5 m s" 1 

(iii) H<d1 if =h J IK Rf RRf 

= 1.25 m 

HRRvHR 10.3 I[R HI^ Rf RsgfHI fftHTT ft" 
v3o’-K Rf sffl ^chl RHT ft 3?fl R? 10 m 
Rt 3vHI^ HR H§qdl ftl hRhxtH HftPdiJ, 

(i) HHJ Rhd^ HR it RHI Rf HR 

(ii) HHJ RH RRHH fHJ HR 
fRRT HHT HFRI 

IR: 

HR Rt Hf s = 10 m 

3nTd H , v = 0 m s" 1 

■JRRRt eRRT, g = 9.8 ms" 2 

RT cq< u l, a = -9.8ms" 2 ) 

(i) v 2 = u 2 +2a s 

0 = u 2 + 2 x (-9.8 m s" 2 ) x 10 m 

-u 2 = -2 x 9.8 x 10 m 2 s" 2 
“ = Vl96 m s- 1 

u = 14 m s’ 1 

(ii) v = u + at 

0 = 14 m s" 1 - 9.8 m s" 2 x t 

t = 1.43 s. 

RH:, 

(i) HrThR u = 14 m s _1 HRT 

(ii) fRR HR HfHH t = 1.43 s 
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1. gW W? $ 3JPT W7 1?? 

2. $ sm W WJW( t? 

10.3 WH 

RT^ RlsScrl 3T«sfFT "4 T I^T i| f^T ferff ^ 
s^hh rt% rr -rrcTT t (^rft 

9.3)1 68^ Rfr ’fi ■Hlisll 1? f^T f^RRT 3Tf^RT 

RTTJ ^ S\°MHM 6hl, dclll iff 3TftRT TTTRtT 

'd-Scq qt ^nni RivhI RRJ £<*-HM ^cFTT ¥t 
W i? ^rr# RTTJ RT IT \, RjRTT IT lit RT 
ftR RTTp 3TcTft^ Tf |Th ^TT TRiR RRJ R>T £»4HM 
fRR T5cU t cTRT REF WT Tt WT IT g#f 
d^eldll 

10.4 mr 

RT 'dllcl 1? 1% ’’J^Rt yd=b RRJ ^ ^ tgf^ERT 
rr Tt 3iiohIqa dvwl ■§■ 3ffT RH rr RRJ ^ 
£»MHM (m) cT^TT "gs^t % ^c^i)d RR % =hK u l 
cRRT (g) IT fg*fc 'll t^Tft RTTJ ^T RR Rs? RR 

t 1 rtt 3 ^ 3frr 3 rf 1% ffcrt ti 

WR 1? 1% 

F= mx a (10.13) 

3?^ 

F= mx g (10.14) 

RTTJ IT EFT 34|c)o 4 U I RR RT^ R>T RR 
<=F£dldl tl ~$fiw RT fgf^R wfi tl ^ TTRtEFTR 

(10.14) RfcRRlfRcT EFT^ RT 

W = mx g (10.15) 

cmlfcb rttj ^ RR rrt r?t "t fRrrt r^t 
EFt 3Tfc 3T|oh^d ^tcTT i, RR RTF SI RTREF 
Rift t - "31) Ref RTT "t, 3TRfc^ ^dd (N) I RR RRT 
Refi? Rt RiERfRT f^n "4' Rt^ R?t sitr <n 4 idi ■§, 
s^Rm, RRf hRhi u i ttrt Irrt Rtgf litit 't'l 


TFT Rldi) t - 'fe R|vh) Ri< T^IPT ER gf^TT 
rh tr®R t^ctt 'ti RthI fo; t^th 

xjt, ^T «TTT m% TTHI^Idl 

■^tTTT 'll 3T?lf^w oc m I ETft c hK u l i? 1% IdvHl 
m T^TPT IT RT ^T^ % ^TTT RT% 
Sv^HM RFT % "4 3H4l J l er TT3t^ 'll 

f^TTlt ^ EFT s(oi|4-|H ^?7FT tr, 

■R ETT M 3RT W Efr, ^RT it T1RTT t - 'd^Rh 
^T^ ^ ?TT% T?TH RT fg^T ^TTcTT ^ cml'Rh 
g ^TT HM T^TPT EfT Rt4t dvldl '§1 

10.4.1 IchRl ^TT ^RTRT ett 1TR 

RT^ ^fll§T f IT "ferit ^TT ^TK ^ 

■§ Rd^R 1 js4t RT ^T^ 3TERt 3TfT 
3T|ohf^d ^T?Tt tl RTt TTEFTT, ^TRTT R t^TTlt ^ 
^TT ^TTT ^ ■§■ Pd'H'frl -ds^HI RT ^T^ ^ 

3T|oFf^d ^TcTT tl "ETRTT ^TT ^RTH 
3T^^TT ^RT t - ! ITT diK 0 ! -R5THI ^T^^t)’ R ^cf 
3T|chbfu| -^r wrn tl 

RPT (dlRlM, RfR) ^T^ ^TT S\C4HM m% TT^TT 
wfSTTT R fTRTT ^TTT W m ’tl ^TPT ellPdi< -d^HI ^iT 
S\O^HM M m ■§ cT®TT S'H4)1 t^WfT R m 'tl 

J^cc||oFfcfu| ^T TTT^f^T fWT Wifi W, ^HT 
EfT ^T^ ^tT 'RTT '^ t TT 

TIr r* M m Xm 

W m = G ^2 (10.16) 

RPT dlRuj, Rlt ^T^ ^ ER ^TR W e %I 
1 js4t ^TT £°qHM McT^IT fTRit Id^MI R 'll 



^oihIei 

^eiWH (kg) 

f^WTT ( m ) 

ij?4t 

5.98 x K)24 

6.37 x 10 6 

^Ef^TT 

7.36 x 10 22 

1.74 x io 6 
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'HHl«+»< u iY (10.9) FIT (10.15) 3 Fl ITR ItlT I, 
„, M x m 

W e =Q —^2— (10.17) 

(10.16) FIT (10.17) I TTTTlt 10.1 7f 
3H^ld 1T1 Till 17 

W m = G 7 - 36Xl ° 22kgXm 
(l.74 x 10 6 m) 2 

W m = 2.431 x 10 10 G x m (10.18a) 

FIT W e = 1.474 x 10 U G x m (10.18b) 

'HHl«=h<u| (10.18a) ll 'HHl«=b<u| (io. 18b) 7f 1FT 
IFF FtFT I 


W m _ 2.431 xlO 10 
W e ~ 1.474xlO 11 


W 1 

^ W^ = 0-165 " 6 (10 - 19) 

17TJ ITT 1£HI 17 IK l 
17TJ n Tjs^t tr ^TR " 6 

17^ ITT RsflT TR *[R 

= (1/6) xFTflTT 17 IK 

io .4 i^ir 175 in 5 \° 4 iHi T i 10 kg li 

17 ?'H c hl IK ltd'll ItlT? 

^Kf: 


m = 10 kg 

IJTcltl 7171 g = 9.8 m s 2 
W= mx g 

W = 10 kg x 9.8 m s 2 = 98 N 
3T7T: 175 m IK 98 N ’§1 

3dH£!U| io.5 ^ H IK ^?R( ll 
TfFF 17 ml 17 10 N 3TIFT 'll FTTH 

ik iIhi ll w 17 ml 17 tmiT 

ItlT? 


IKT: 

fI m I 

iIhi 17175 m ik 

= (1/6) x ■gsit 17 fUTT IK 

srifn;, 

T „ w e 10 

w m = ^r*~r N 

6 6 

= 1.67 N 

3TF: llll ll TfFF 17 177J ITT IK 1.67 

nUtti 



1 . r<*>w) wty I <f%n 777 I" m 

sm i? \ { \ 

2. /%7# IW 77 777 y&ft 77 

fT?! 777 wr — 5*77 wof wfcn t? 


10.5 yuiW rfSTT c(N 


HT 17lt 3n| TTPlT I % ~ZnZ ^.PlTdM I 
317fpft "I Ilf Ite 1TFT I? 'll ITT llT flTflTT 
IK <7=b FFK FI ft it 3Tfll7 DcTT I, <<l) TfTTT^ 
11 17 lit fin ItFT I? flTTft 117 IT ITT % 


ZKK SffllT Ifl lit Itl I? ITTlI ul 3 hMki 

ll IK Ilf Ilf Fflt I? 

FF HIT ITT FF7 ITlI % fm; FIT 111 
ITTfllT ifflFFTsff 17f TF^ll % fm; it if 17^ 

17 iiT fill fiiT I ml mf If Ilf (llfl) 

FIT lH 7,1)115 $llnrl 17 ml irl IFf (1R) 
ll 1KYTT I lf7H 177T1T 7TFT117 ItlTI lltl 
iit fr ITT 37 I tft^tI % fm; 31^11 UnRiRad 


fTlfdlt 17 tiiK ll : 


Ulil 1 : fl)7ll GpUl lt^ 17 3R 7(17 RTl 
mPTT RTfl I l7fT fir fll 10.31 17lill 11T 

li if ini ittI % fm; smit T^rfi filt il 


<|^)(r»(tshc/u/ 



r 
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3TFl it FFTFT ItFTI ITT 3TFIFT tf' 3TTF fqF 
% ?M (FFl FTF) % TTFF % $FFTcT FT FFT 
d J llci ll FF FFT Ft^ F>t RIFF (”^3) % d^c^ 
FTFFT ll FF FFT fFF Fit FtFT FT 3Ft§TT^TF l$tl 
$FFTFT FT FFTFT 'll 



f^rw io.3: wi£ wrrt & /c?f itif ftnf 3$$ $ 
& eTFFF WWI F7F7 I 

frsrfF 2 : 3TTF f?TfFcF (Ftc^) ^F FT IF! 
FfcT 'll 3TTF% It ^F I FF^ FTT FTl ll 3TF ^F 
FT <r)fdi<l 3FF |#t fFT 3TTFFTT FTTtT If "4 FFef 
rod'll FFt FTTFT I '{hi 3TFIFT3if I ^TT FT FFFt 
FTFTT FFT 3TTF% FTTtT FTT FTT ll 

3TTF FF I 1ft FTT FT?FfFT H?TT "4 Ff^ 
Fit 3TtT FFTl FTFTT FFT 'll FFT FFT If Fft TTFF 
% FTFFF^ FFT TFT ll fFTlft FTTJ Fit TTFF % 
FTFFc^ FTF^ FTcrT FFT Fit FFtF FTFl ll 

FF 3TTF MFFT If FT Til Ftl I Fit FFT 
3TFfc^ 3TTF% FTTtT FTT FTT, 3TTF% Ift % $FFkF 
% FTTFT $FFTcF FT FTF TFT FtFT ll FF 3FF 
c^F Fkt I Ft FFt FFT 3FF% ’’jt FTTtT % FF^T 
$FFTFf % FTTFT $FFkF FT FTFFT I FT fFT 


3FF% ItT % $FFTFT it SffFFT ill ITT FFTTT 
TTFTF hRhi u I % FFit FF f^FT-fFF $FFTFTT FT 
fF'F _ fF'F FFTF FtFT 11 FFTtFF fTFRl I FFtF 
TTFTF ill c^fFTF FTtIt FFTF 3TFTF-3TFFT ill 

irrfcFrr ffK ff fftf ftt $fftft ft fF*fr I 

fFTT FT fFT FF FFTFT 'll 

^F FT FFtF FF FFTF c^l Tpr Fit 3Ft§TT Fjl 
Ftl Fit tTFfF "4 3jfFFT 'll FfcT F^TTFT $FFTcF 
FT FFTl FTc^t FFtF Fit FTF FTFl 'll ITT FFFT 

FTF = - (10.20) 

STFFTF 

TTFtFRFT (10.20) I FFfF FFT $FFTFf % SI 
FTFFT FfcTTFTlFF FTtI FT FF FTF FF SI FTFFT 
FTFT FtFT ll FF FTFFT N/m 2 FT N nr 2 !l 
llTTfFFT ^TT FTTFTTT % TFFTF I, FTF % 
SI FTFFT Fit FTTFTFf FTFl I, fFlt Pa ^ °FFF 
fFTFT FTFT ll 

fFfFF ^FFTott FT TTfI FT^ FFtF % TTFTF 
FTt TTFirl % %F 3TTIF FFT TF^TTcFFT FFTFTF 
FT fFFTT FTl'l 

FFTFFF 10.6 FFT FTFTFt FF tjFFF If FT 
TTFT ll TTFTFt % FF F^TFTF 5 kg I 
FFT ITTFl fFFTF 40 cm x 20 cm x 10 cm 



(a) (b) 


fm 10.4 



















tl <r1F>-sl % d=ti-S FRT tF ft FTFt ^TTrf 

FRT Ftt *M Fttto, Fft WFtt fHHfdRsId 
fFFT3ft F>t TTcTir t^T FT TTFt "tot t: (a) 
20 cm x 10 cm TTFT (b) 40 cm x 20 cm I 

^T: 

<n=h-s1 % '32% FTT S\°4HM = 5 kg 
FFT ^'H G bl lqHH< = 40 cm x 20 cm x 10 cm 
FFT elF-sl % "3^% FTT FR tF Ftt TTFF 
FT TFTtF FFTTFT 'll 
STF^, 

¥ CT TK = F= mxg 

= 5 kg x 9.8 m s~ 2 
= 49 N 

TTFF FTT $FFTFf = FTFTt x fWi^ 

= 20 cm x 10 cm 
= 200 cm 2 = 0.02 m 2 

Ftoiui (10.20) T~t, 

49 N 
0.02m 2 
= 2450 N m- 2 . 

"FF 3^#7 Fit 40 cm x 20 cm fFFTSTf Fit 
TTFF tt^T FT T^sft 33TT?fl‘ t, FF Ftt TTFF 
FT FFct fFFFT Ft TPFfF <n j lldl 'll 
$FFTFT = FTFTt x tof 

= 40 cm x 20 cm 
= 800 cm 2 = 0.08 m 2 
FFIFiTUI (10.20) Ft, 


49 N 



= 612.5 N nr 2 

■Hd6 20 cm x 10 cm 'gTTT 014141 441 FTF 
2450 N nr 2 t FFT TTFF 40 cm x 20 cm 
FRT FFTTFT FFT FTF 612.5 N m~ 2 tl 


FTT FFTR FFt FFT FF s9tt §tFFTFT FT FFTFT 
t Ft 3TfFFT FTF FFT F^ $FFTFT FT FTF FTF 
FFTTFT 'll FFt FTTTF t fFT Fttcft % f^t 3=hl<ri 
Ftt t, -41^ Fit ctFT FR Ftcft t FFT FFFt Fit 
FtF "to ttcft tl 

10.5.1 FTcFt tf F1F 

TTFt FF FT ttt FTFT tl FtTT 3TFt FR % FTRFT 
IffI TTFF FT FTF FFTTFT 'll FTTt FFTR, FTFTt 
Ft FR FfFT t FFT t fFTT F^F "4 Tit FTt 1? 
FTT% 3TTFR FFT FtFTTt FT FTF FRTkt 'll IffI 
Ffto F^FFTF % FTFT FT to FTFTT FTF FFt 
lFFT3tt' F fFFT Ft TTFftF Ft FTFT 'll 

10.5.2 FFFTTFcFFT 

FFT 3TTF FTFt fFTTTt FTFTTF "4 eft t 3ftT 3FF^ 
TFF ^3 FFTFTT 3TJFF fFTFT t? FFT FTFt 
3FF^ Idvol tt FTFt T#FT t 3?tT 3TJFF 
tFTFT t fFT FF FTFt Tt FTt FTctt, ^ FTFt 
tt FTFT STTFt t Ft FF 3lfFFT FTTt FTFFt ■§? FFT 
FTFt 3FF^ TTfFT "t tFT oFt% FFT TFtFT FFT 
"FFIFTF TRJ^ ^T FTFt ^T FFt FFt ^FFT, ^fFTF 
FFFt Ft FTFT FF TFtFT FFT TFtFT FfF FTFT % 
FF ^ Ft Ft FFT FF ^F 'FTFTTT? FFt FFFt 
FF FFT FM't % teT3 FFFITFFTFT % FT^ ^T 
"FTFFT 3FFFFFT fl FFFITFFTFT FF 3T?t TTFfT^ 
% to 2WI F^T %FTFTFTTF FT^'l 

ichWchtflV 10 A 

T FTfeFT Fft FFT Mcft FlFoT oiK^gl F)FF 
% ^ Fit FFT 'FI^TF* FTS ^ FF FF 
FtiFFI ^ FFT 4pft ^ FTT FTFSt 4 <Ragl 
3114 ■(% -sftcTcF ^TFt tl 

FlFcT Ftt FTFt f 4<^>(clgl 31TF FTFT Ft 

atr fft ffftt fffF ^rrt tl ^ str 
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3#w fc|ct>el4 RR y<Hr1 <=hl R=1i<| 3RR 
FRt aflR arf^RT rfri| ft' r^rt^ ft" r>Ichi^ 
st^rr R>ffti rf r^<awi i? ■% Rpft «(Iciqi 
RR FRTR Rft fRRTT ft RRr RRT crl'lldl ill 
■^-■^ 4ldd Rft RTRt ft ^<^<riri RT^ i), 
Rpft FTRT M Rit aftR RTRTRT RRT RRT q«dl 
RTRT i| "RR RRT fRT RfRRT Rpft ff TJRt RRF 
R FF RTRI 

3TR RtRRT Rit R5tF 'Clf^iy.l RF <5«cl°h< 
RTRF RR RPTRT 3RRt i|| 

RRT R«Rt RR RRT RtRRT RR 

d->l4<d i|? RfR f^RTT ■§■ Rt RtRRT R£lF ^4 RR 
Rpft ft F^t Ft RRt RFt RRRt? 3RR RtRRI 
RTf Rpft 3 %Rt IRt RTR>^ t? 

Tpsft RR ^cefTR^T RRrT RtcTRT RR Rff 
fFFTT "4 cdddl 'll FTT% c hK u l <4ld<rl Ft^ F>t fFFTT 
ft RslRdl 'll 4if4>d Rpft <4ldcd RR 3TRR Rft 3TtR 
RFT elRidl ill 3RcT: <4ldcrl 3TRR Rft fRFTT 
R%pft RTTcft ill FR RF 1? fRT RF^ ^ RTR 
■gs^t % J J,R>ccn<=h4 u l 'Ref % RRRR ill RR <4ld<rl 
F^tf RTcft 1? Rt <4ldcd RR RTRt RTRT FTR^ RTeTT 
^RR Rft fRFTT ft RFT RRf% RTF Ft SlfRRT 'll 
RRTtfeTR; RR RF RTRR RRcft tl 

RtcTRT Rft 1 JRt RFF -S 4l R RRR^ % teTR, RTRt 
% RTRT RfcTRT RR ^RR R>t 3RfR FFpt RT^ RFT Rft 
FRjfcTF RTFRT R^RTI RRt Rt^ Rft fRFTT ft RTR^ 
RT^ RRT RTFRt RRT Rtt RFTTRvR RTRT fRiRT RT 
RTRjRT "tl RF RRT RRT Rt RRR RTRR R?t 3RtR RTR^ 
RT^ RRT RRT RtcTRT % RR % 3TRR % RRTRR 
FtRT RTfFRI 

RfRRT RR RTRt RRT RiRR Rft 3RR RFT^ RTRIT 
RRT RRRTTRR RRT RTFRTTRT 'tl RTRRR R fRiRTt 
RRRT RR, RTRt RR^Slt' RR RRT RRRTTRR 

RRT RTRRT 'll RRRTTRR RRT RR hRhi u I RRRT % 
RRcR RR fR«k tl 


10.5.3 RTRt Rit RTRF RT TRR% RT 
^TRt RT ^RRt RRT f? 

FRT RRR RR RxTR RTRT RTR^ % fdTR 3RTFR 
tRRfoTfeR tRTRTRTFTTR RT^I 

fchWchrfiy _ io.5 

Rpft ^ RRT y,°h 41°h< RflfRRI 
RFr eftt Rtt RttcT oftt^HR sfk fRt Rpft R>t 
RIRF RR RfisHRI 
4Rak, RRT FlRT ■!? 

RftFT ^R RTRt 'll RftRT RR RFFt RTRIT ’’J^Rt 
RR tJRRTTRRH RRT F^ Rt# R7t 3RtR R#RRT tl 
RTRt RftRT RR RRRITRR RRT RTRTRT "t Rt F^ ^FTR 
Rtt tR?TT ^T R%RTRT ill TrffRTR R^toR RR Rt^ Rtt 
3RtR RFT^ RTRIT RRT, RoteT RR RTRt 'STRT cddHR RR; 
RRRTTRR RRT STfRRT 'll FRTfeTR RF ^ 

% (fRR 10.5)1 



/RR 10.5: wff wf WfW RR Vsti RR c Ht Wf WfcT ^ 
*fRft ^ cT8R W& frxfl it 

lehWchrTIV _ 10.6 

I Rpft Rt RRT 41°h< pfifRRI 

RRT RftPT RRT RTRF F^RRPT RR RRT FR% 

FR idiSl pfifRRI 

Rpft Rft RRTF RR RftlRI 
4Rsm. RRT itRT ■§! 



~1 
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FtT^I tTFT t F®lfFi F>teT ^F ^1 T^TTT 
FF% FIcfI "4 3TFT % c bK u l ttcTT tl IfifI 
FFT^f FF FFcF, "3TT% i<=hl=h 3TTFFF % £oqHM 
Fit Fift 'll FF% FF ^HcF ' l TFfl‘ % ^HcF tt 
fif 'll wff 3T?f t Ift ff% ft FHt ff 
■ icKIlcM FH, F>T4 i % FTT tt 3TfFFI tl S'h!R r1i< 
W tTFT t (fFF 10.5)1 

Fitt Ft FftH ff fftf FHt % fftf tt 
3Tf%Hi 'll ^ohl 3T?f t % Htt Fit FitcF FT 
FHt FF 3cmiFl fh ntt Fit F>tH % FTT tt 
FIF tl FF ^F tl 

FTT M FF % tt FIF m<F Ft 

FTT^ FF FT trtt tl FF % FFcF tt 3lf%R7 
FFcF Fit FTT])! FF "4 ^F ^Ft tl 


TT 

A ; 

2. 3 

3. % 


W> Wc ft tf%n h*i<%i ^sfft $ ijr 
Wt WWW # T^Wf t 7 ! Wf 33 TW wfw 

wtw t ww'? 

swdMchw 4 sm ww wrwt f? 
wft wt ww w wf q? wtf ffj wff 

rlwf W t? 


10.6 3 nf%tflrair^r w ftRjRT 

IzhWch'rriV 10,7 


F^i tRSTC qir iohsi cnlf^tk, sfk ^tt qiFHlFK 
$jft ft hf Fit Ftft % qqi ftit tt FTfaqi 

^TT FT "strt Fit FFTF FR Fc«K Fit FSFITp; 
tFT fFI fFF 10.6(a) if fFFIFT FFI tl 
F?SR % FR % Fil< u l TFF Fit Flft Fit 
FTFI^ 4' FI FiFTFlFR f|cTT FIT F13F1FI 

FlS Ffflfel 

FF Fc«R Fit RFI F^fF Rt FPlt "4 Ftt ^ 
■^FtfF fFI fFF 10.6(b) ^ f^sTIFT 
FFT tl 

fDIff fFI istrt Fit FiFI^ ^T FI 
Fit FN it FFI FftFcfF 'gtFI 'll 



do) 


f^W 10.6: (a) WW #' eTH^T FrFT ^ 3FI^ ^ F7T ^ 
WTW WW Wf ^gfft WfR WT TtWI WffW^I 
(b) wk wf wff it ittt wnr 
WWt 3jr WRff 1? 

3TN ^ ft F?«R Fft tffc-tffc FHt 

"4 Ft^ ^ Fn^ ■§', igttt Fit FTFTf "4 FT '^Fn % 
FT3FTFT Ft FTRt 3TTFt tl FFTfF, FR WWTT 
FPTt t FTF ^F FITFT t eft I5T7% FTF FTtf 
mIWh Ftf tFTFT i %TTI ’Stft % TOR FT F7t 
FTF t FFTt ^ 3TTF FFT fF^t tFFTTFlt t? 

¥F FfTFt t fFi TFf Fit ttrt Fit FTFTf t 
FftF^F FT cjcF % FRFTFT t ^fe, F?FT % FTT 
% °hK u l tteft tl FFffFT FcFT Fit FHt F -S^H 
FT ^F ^n&Fl t FTOft 3TT FTcft t, 1THF 3T?t t 
IfT FcFT FT FiFT Fit fF^TT tf Fitf FH FFTFT tl 
^TT% FftFTTFTF^F, TF^ Fit ^ttt FT TFFt FTHT 
tF FH FIF tt FTFT t 3?k ^TflfdM, TOFTf Fit 
F Ft FIFt 3TT ‘FTcft tl trft % FI^ tt 


Jui 


157 


I 


r 
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FfI Fft R[ ■^°hl i?, HmI FKT Fft 3ftT 
FFTTFT RFT FF FFT, dcVdlcM FFT cbScdidl i?l 
idvol FT^ ^ <FR^ FTet FcRFTFF FFT FF 
hRhi u l fFFTFT FtcTT ■§■? FFT Pf>f 1 IFi "Ft FT^ 
% fcFI FF RRt cRefT ff ■HHH FtcTT if? FFT 
fFRTt t^ir ^ttt cRqf ^f, RRt ft^ w 
FFT FF R^RF =h<dl if? FF RTFt FF RtR 
^iRnl-sl'd % R=Sld "SRI RTFT FtcTT if, PdFcbl 
fRR RFFI Ft °ddd fFRTT RTFT if: 

RF RhRl FRJ Fit IfifI FTFT "4 ^ FT 
34iR|oh RiR ^t IFfFT RTFT if eft FF RFR Fft 
fFTTT ft RFT FFT FF R^RF FRcft if RT FRJ UR 
FR1 FI FTFT % RR % FRFT FtcTT ifl 

FFT RF RTR RT^ FR ■HFxt if fFi fliFTFiFITR 
10.7 "4 RcFT % RTFt ft T£[t RTF % FTF 
Rtft % RRK R 3?k FRft FF! FFt if Ft? 


3Rf%4FtF RFT TttFT %fFFT 
sBw ®tI F^fR ^°h Prlogld Fft isll'd 

Jl^. I ^ ^ R*Ft ^ FIR Ft RoMId 
^ FF Ro&ld r^fR FF 
^TPj&^eafcjl % FTF TFfRT fFi FFT^ % FF 

3V//*fts?w ^ jjp- -qpft anfT FFt 

FFTFT fl F RFFF RT ^IFF (Eureka) - 
^FF iF<rdl<t fl RPt, fRRFF R*f t “fft 
RT feTFT ifl” 

^R RTF FF RRFtR FFlft RRT % H>F ^ 
RRFft H Rft Fft *Jo&dl Fit RTRt % fcFI 
fFRTTI 

FF% FlfFFft FFT ^Mllnld "4 fFil R1 
FiTFf ^ F^ - RfRF FR fFFTI FFtFTFT, fFRTt 
FFT RfFFT sfk ^ft % fFFF R FF% WF ^ 
RtFT "^FT Fit TtRF "ttFT % fFRF d-Slf F|[F 
RFTFFT Fftl 


^iRnl-sl'd % Rr=sjd % FfF r^^fTr fl 
FF RFTFTFf FFT RFI^Rt % iFFTTR FfR 
FTTR RTFT 'll ^FRETt, "Ft IF % fFRTt F^t Fft 
^|o&dl Fft RTF FR^ % feTI R^FF Ft^ "t FFT 
FTfltRtFT, Rt FFt % FFcF RTR^ % fell y^dF 
Ft^ "t , FRt ftRFTF RT 3TTFlRd ’t l 



1. gc77 (weighing machine) R 3JTT 
37W st&TRH 42 kg itZ RTcf f'l R77 
3WJ4H xo^HM 42 kg # 3jfg^ it 4! 
RR? 

2. 3JFT& 4K1 ^ R7 ^ FRT 

ertt 4?t IPS itl ^cTT R wrf R 
100 kg 4°4HH $I 4hklf44>d! ^ 

^ wft itl R7 T 3JPJ Wf! FRct 


i /r wfotMiwft i sih: 44i? 


10.7 3TT^f^ RRr^? 

3TFT RTFcT 'f fFT fFRTt FT^ FTT FFTF, FR% RfF 
1FFFT 3RFFF % F 55 TRTF Fit FR?ft 't l FFTF FiT 
RTFFi fFxrilillH RfF FF ^FT t(kgm- 3 )l fF%^ 
RftfTFlFFt ^ fFRTt RFT^f FiT FFcF R^F RRF 
TFFT ■§! 3RT: fFRTt RFT^f FiT FFcF FRFiT 
FTTFfRFi (J, u l FtFT ill FF fRR-fRR RFTFf 
fell fRR-fRR FtFT 'll FFTFRl % fell, Rft 
FiT FFcF 19300 kg m 3 "t RFfFi RTFt FiT 
1000 kg m 3 ill fFRTt RFT^f % d^ FiT FFTF, 
FR RFT^ Fft FpFT Fft RTF RFTFFT FR 
RFRTT 'll 

RTF: fFRTt RFT^f % FFTF Fit RTFt % FFcF 
Fft 1RFT if °FFF FRFT ifFFTRFFi FtFT 'tl 
fFRTt RFT®f FF 3TT^TFi FFcF FR RFT^f FF 
FFcF F RTFt % FFcF FF R^FTF ill 3TFtl 
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. fFTFt FFT^f FF FFcF 

3TTFTFIFI FF1F =- — - - - 

FTFT F>T >dd<^l 

F[fFT 3TT^f^7 mccj ■HMM llR'I'dl FF FF 3 
Fl^nid t, 3Tcf: FTfFiT Ftf Hl^ch Fit ^fcTTI 


dFI^I 10.7 FlFt FF STT^f^T FF1F 10.8 
tl FTFt FF FFcF 10 3 kg nr 3 ill SI HI^IF 
t '^if^t FF ^Mc^l FFT FfFT? 


^T: 

■FTFt FF 31T^fe- *Md<F = 10.8 


3TT^f^T = 


FiFi ff 

HmI FF fe Mc < =l 


■^rt^t FF = 

■^rt^t FF SutfsiFI ^d<F xFTFt FF 


= 10.8 x 10 3 kgnr 3 . 



3rm% 

WJl 

'hI^i 

• J J<?<FI=b4 u l % Pl<4H % 31^K l=h^l Ft fttf % '#5f 3i|oh4 u l FFI 
FF Fttf % s^HHY % ^RW % -H-MI^Mlcfl FFT FF% #F Ft ^ 
% Ft % o^Hi^idl ttFT ti ff fm Titt fts! ft fit^ ttn t 
FT# off f^r -q Fltf tt tt'l w M % to Ft UltfaF fm 
FF?t tl 

• ^Icbkfui TTFI#FFFltFFFFTfFTFirF srfe sMHIH FTFt fFF 
TTF^F F itl 

• 3crl ’’J^Ft FFT Tt -*FI^ ^ FT d->H $ldl 'Jildl tl FF "f^Ft 'del 
% fFf*FT TFTFT FT *fr MRclRd tfclT t 3?k FFFF ^ ^Ff FI fF^FF 
^f Ft str ffft ftft ill 

• M FT<J FTT, FIT FFT t fFTlt ’’J^Ft FTl STFFt 3TtT 3H|ohfqd 
FTTFt tl 

• fFTTt FT^ FF FTT, s^THH FFT <JW>I TFFF % ^FFFTFT % FTTFT 
ttFT tl 

• P=h^1 oi^ FF FIT t^FT-f^FT TFTFf FT t^FT-f^FT tt ■H c hdl t, 
s^HH fTFT TFFT tl 

• Tltt FT^jt Idvnl FTFT t ^FTt FT FFFTTFF FFT FIT 3PJFF =h<dl tl 

• fFTT FF t FT<J3t Ft ^hl FTFT t FTT% FFcF "t FvF FFcF Ft 
FT^t ^F Ft TIFF FT trtt tl Fit FTTJ FF FFcF, Fit FTct FF 

3lf%IFI t FT t FF t ^F '^TTTTt tl 
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J 



3T^rm 

1. FIR Rt F^pt % '#5f Fft "pt Fit 3RFT FIR fRFT RTF; cff RR% FtR 
^cFIFi^l fFTRT RFFT FRc^ll? 

2. rtfT F^pf rr wfi ftrit TjR?#q frt rr% smhh % RTRppRt 

FtRT 'll fRTR Fp RKt FRg 6d=hl FRTJ % ^bNcrt ttRTt Rt FFt RFt 
fFRcft? 


3. RT^TT SHF)! RTRF RR RTFt fFTRTt 1 kg Fit FRTJ % FtF "^RcFtF FRT 
fit hRhiui fft FfRT? Cj^Ft FIT R°qHH 6 X 10 24 kg t RFT ^^Ft Fit 
fRiFT 6.4 X 10 6 m t) I 

4 . rft -gi’shi -q^--^: Fit ■jpFtF frt Rt 3 rfi1%t fircT ill fft 

"'J^Ft f^TRT FRT Rt FRHI Fit 34|ohRd =b<dl 1? FF FRT, FRT FRT Rt fFRTRt 
-3^Hl 1 js4t Fit Alehina F1RFT 1? FFT f FT ^tel i? FT ®KIF< i?? Fdl$i< 

fft? 

5. FlR FRHI Fit 3i|ohlqd FIRFT f, Ft "f^Ft FRHI F>t 3TfR RfcT FFT 
RFf Wt? 

6. Rt F^pf % #F RFT^ FTRt ipFIF^I FRT FIT FFT FtRT, FfR 

(i) Fp FR^ FIT Rc^HH RtpTT FIR fpT FTR? 

(ii) F^ptt % FtF F>t sir'll 3TFFT RtR pft FIR Rt FTF;? 

(iii) Rftf FRpff % R<FHH RRJR FIR fp FTR? 

7. J J,Rc^H°b4 u l % RTFffFFl fRFR % FFT RpF t? 

8. TTFF RRR FIT c°l< u l FFT t? 

9. ‘'JSFt FFT fFTRTt FR^ % #F JJRFI-M FRT Fit RR FFT Flf^t? 

10. Rp °FfFF a 3RRt Rp fRF % fF^T RR ^FfRR p?5 RTF RTfFT UltRFT 
'll RF IRT Rfft Rif fq^cjd ^tT FR 3iq^ fr^ Fit ^RT 'll FFT FRIFIT fHF 
IFRt^ 'p; rM % ^TTR RTpS FRTT? RfF R#', Ft FFt? ( TT&U: 
RR^FiT RTR tF^FR ^R F^t 3T^^TT SffFFT 'll) 

11. Fp °hl J M Fft Fffe, R^lt RIFRR Fft FTtR Fit FRte FIR FRTf Rf "ftF 
*M FFt fRRRt t? 

12. FSHI Fft RfRF RR "^RcFtF FRT, "'JSFt F?t RfRF RR "3Rc#F FRT Fft 
RT^^IT 1/6 J J, U II ^1 ><4) 10 kgFtt FR^ FIT FFRI RR RFT "'J^Ft RR pRR 
"4 RTR FFT FtRT? 
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13. tot mtoFT ftm "4 M tot tofT 49 m/s to toT to to>F>t "tot 
tl lR=MH chilli. 

(i) 3Tfto°bdH drdl^ ^61 d=b fto tot H^Fd! tl 

(ii) ‘'jto tot W IT dm cdtcto to tePTT FFT TTFFI 

14. 19.6 m trdl 4=b 4)IK Ft to to to F^T FcFT totFT Fldl tl ’’jsto FT 
H§/to to FFto S^dF tofFF toT FkT dflRuO 

15. °bH Fc^TT TFstoFT fFFTT to vjnHT F>t tofT 40 m/s % HKltoFT toT to 
to>FF FFT ^l gr = 10 m/s 2 tot ^ TTTFT tot ■HSIddl to FcFT '5RI Hgto 

3Ttacm totof ftf <+nn*m.i to ftornFF fft f?ft fttt mto to 
tot ftotot toft? 

16. ■'P^t FFT Tjto to #F TjmFTFnto FFT FF dRcbdH dolRm.1 to t, 
TJSeft FF sMHIH = 6 X 10 24 kg FFT Tjto FF sMHIH = 2 X 10 30 kgl 
didl % dN 3nh>Hd ^ft 1.5 X 10 11 mtl 

17. Fto f?ft ioo m toNt "toft 4 Iik tot toto to Rttift fft tor Ftot 
TTFF dto <j/Kl F?FT 25 m/s % toT to m^toFT ftoll "4 vjoHT F>t tor 
to>FF Wl nRchcrld dflfto % tot F?FT f>F tor FFF Itototl 

is. m^toFT ton "4 ■dn L K to tor toFft to f^t to 6 s 4 ^-dic^ toFto die! 
to FTTT cto 3FFt 'tl FTF tofto 

(a) FIT to to to FFTT "toft to; 

(b) to SKI 4§dl to toRd^dH toto; TT^TT 

(c) 4 s H^-di^ to to fTFfFi 

19. tot ff to ito to ft^; ft vision fft to ton to to fttft t? 

20. tot to tor tot x totoT to ■jsto to toto ft ff tot to tiff 

FT tot 3TT 'dldl t? 

21. 50 g to tot FFlto FF 3iiddd 20 cm 3 tl tot tot FF ddcd 
1 g cm _3 Ft, Ft FFTto cRdl FT ^tolT? 

22. 500 g to F=F toFTto fttoz FF 3FFFF 350 cm 3 tl fttoz 1 g cm -3 

ff?f Fito tot to ton m ^ton? ff toto mrr tototo mto ff 
s^thh tom tom? 













